DNA fork displacement rate measurements in heated Chinese hamster ovary cells.
DNA fork displacement rates (FDR) were measured in Chinese hamster ovary (CHO) cells heated at either 43.5 degrees C or 45.5 degrees C for various times. The inhibition of fork movement rate by heat was both time and temperature dependent, i.e., 10-20 min at 43.5 degrees C or 5 min at 45.5 degrees C was required to decrease the FDR to 20-30% of the control rate of 1 micron/min. Following heating, the reduced FDR was found to be constant for at least 75 min. The observed effects of heat on reduced rates of DNA replicon initiation and chain elongation and the increase in DNA with single-stranded regions could be explained by the heat sensitivity of the FDR. Any of these alterations in the DNA replication process may lead to many opportunities for abnormal DNA and/or protein interactions to occur which ultimately may lead to the observed formation of chromosomal aberrations.